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Abstract 
Higher education in China developed from elite education to popular education. The number of college students has reached 
more than 22 million, and about 1/3 of students were in the engineering profession. With the accelerated progress of economic 
globalization and advances in technology, the employers and the taxpayers claimed much higher quality of personnel training. 
Various types of China universities were driven to change. Their goal was to improve the quality of graduates. Originated from 
the reform experience of MIT and other universities, a number of colleges in China were trying and adopting CDIO (Conceive, 
Design, Implement, Operate) concept in recent years. CDIO concept was regarded as a new model for engineering education 
whose aims were to develop students’ ability of engineering application to solve their employment problems efficiently. It 
attempted to change the way of seeking knowledge so as to solve the long-term problem across a century about which was more 
important between knowledge-induction and ability-development in engineering education. CDIO culture model reform on 
mechanical engineering, electronic engineering, chemical engineering, etc., was attempted in several universities. So the 
following questions were reviewed, including what they did, how they carry out and what kind of problems they met when CDIO 
engineering education model was used in the universities in China    
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1. Introduction 
Higher education in China developed from elite education to popular education. The number of college students   
has surpassed 22 million up to now, and about 1/3 of students were in the engineering profession. With the 
accelerated progress of economic globalization, and advances in technology, the employers and the taxpayers 
claimed much higher quality of personnel training when the parents sent their children to the college, or the 
enterprisers hired university students.  
Our current engineering education model stems from professional education of the former Soviet Union. This 
mode can not meet the requirements of senior engineering talents of modern industrial practice. The main problems 
were as follows: a. Cutting down the technical and practical content in the curriculum, whereas increasing the 
academic and theoretical content. b. Emphasizing engineering education theory and lacking in practice, the students 
received less project and team work of the practical training. Reports show that less than 10% of about 600,000 
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graduates in China in 2005 can adapt to the work of the international company. c. Students received ideas in class in 
oriented professional training system and ignored self-study, which is significant for students to learn as to exploit 
autonomy and creativity fully ., and  the  trained students lack in a strong adaptation and competitiveness when they 
go to work. d. Current engineering education hasn’t been planed in the background of the global economic system 
and ignored the knowledge of the management, systematical thinking, team coordination capacity, professional 
ethics, creative work in combination with engineering design, and so forth.  
Almost all colleges of different rank in China were driven to change. Their goals were to improve the quality of 
graduates Originated from the reform experience of MIT, Swedish Royal Institute of Technology and other famous 
universities, a number of universities in China has adopted CDIO (Conceive, Design, Implement, Operate) concept 
and made a series of trials in recent years. CDIO concept was regarded as a new model for engineering education 
and its aim was to develop students’ ability of engineering application and to solve their employment problems 
efficiently. CDIO concept attempted to change the way of seeking knowledge and shed light on the long-term puzzle 
about which was more important between knowledge-induction and ability-development in engineering education. 
CDIO culture model reform on mechanical engineering, electronic engineering, chemical engineering, etc., was 
attempted in several universities. So the following questions were reviewed as below. 
2 University level 
At the university-level, several universities raised the CDIO model in accordance with their training objectives. 
For example, Shantou University(STU) proposed EIP(Ethics, Integrity, Professionalism)-CDIO model for all 
engineering students, Dalian Neusoft Institute of Information(DNII) raised TOPCARES (Technical Knowledge and 
Reasoning, Opening Thinking and Innovation, Personal and Professional Skills, Communication and teamwork, 
Attitude and Manner, Responsibility, Ethical values, Social contribution by Application Practice)-CDIO model for 
information technology (IT) engineering students, and Shanghai Second Polytechnic University (SSPU) put forward 
KSR (Knowledge Skill Responsibility)-CDIO, and so on. As we can see, the understanding of CDIO in China 
University was not all the same. However it didn’t affect the determination of the China University pursuing 
higher education reform. 
To learn the advanced concepts and successful experience of the first pilot universities CDIO engineering 
education reform and exchange activities has been held 14 times in China since 2006. And the national group of 
subjects for CDIO engineering education reform, which comprises Electric Specialty group, Chemical Specialty 
group, Mechanical Specialty group, Civil Engineering group, was established in 2009, Four groups established 
professional capacity outline and lesson plans initially as well as the core curriculum / project outline files that meet 
the CDIO connotation requirements. And the comprehensive reform of the professional level was implemented 
according to CDIO model in 2010. The progress made is as follows  
CDIO concept has been broadcasted in nationwide college at an alarming rate. In the database of National 
Knowledge Infrastructure (CNKI), hundreds of articles about CDIO engineering education reform have been 
published during a few years. These papers’ authors come from the diverse range of colleges in China, such as the 
"985 Project" universities, general undergraduate colleges, and higher vocational schools. it means that many 
colleges may implement engineering education reforms in accordance with CDIO mode.  
Papers has been originated from various aspects of CDIO, including CDIO concept, the curriculum system 
construction, classroom teaching way, experimental and training environment construction, etc. 
Many professionals  have been involved in these research papers.  According to incomplete statistics, more 
than 20 professions have been participated in CDIO engineering education reforms. And humanities and social 
science professions, such as English, ideological and political education, are in the majority  
3. Professional level 
As for professional level, the CDIO reforms’ colleges have tried their best to implement training programs and 
syllabus according to CDIO concept. From the perspective of the professional capabilities, what courses should be 
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set, whether the teaching plan is reasonable, were analyzed, and integrated personnel training programs are 
formulated. Some universities have done a lot of work in this regard.  
Based on the experience of MIT, The professionals of Mechanical, Electronic and Automation Engineering in 
STU, modified their professional training programs in accordance with the CDIO standard. They think the students 
should begin the training when they are freshmen, as the exam-oriented education in China makes students feel at a 
loss and  nobody tells them how to make a plan for college study, what's the purpose of the curriculum significance, 
and how to begin studies (Zhuang, Tang, & Shen, 2008). 
 In the beginning of the project aming at the freshmen, the intentions and ideas of CDIO, how syllabus is 
designed to give a clear picture of professional courses and CDIO practices in the upcoming studies are introduced. 
After that, a road map of engineering studies by analyzing a particular machine, or electronic device to illustrate the 
connection between the product and professional courses is provided to them. In addition, STU often offers them 
opportunities to visit electronic production enterprises and invites entrepreneur to give them a speech, and they will  
gradually know what requirements modern enterprises want  from engineers. Finally, students are divided into 
groups to conceive and design an actual electronic system, a simple machine or a simple function of the robot by 
themselves. As students do not begin their professional courses yet, the purpose of this project is to train their 
abilities of conceiving (C) and designing (D).   
At the same time STU also changes the training programs of Civil Engineering according to CDIO concept. 
Realizing the importance of real-world experiences and the difficulties in implementing students’ designs, an 
integrated approach, termed as design-directed curriculum for civil engineering program (for the class of 2006 and 
later), was designed in order to achieve the overall objectives of the CDIO initiative (Xiong & Lu, 2007). The main 
differences of the new curriculum from the original one are as follows: 
The new curriculum is design-directed, whereas the original one was course-directed; 
The number of major design projects has increased from three for the original curriculum to six for the new one 
(as shown in Table 1, the projects Introduction to Civil Engineering Design, Engineering System Design and 
Integrated Design-Build Project were not included in the original curriculum); 
Factors considered in the projects of the new curriculum are more than those of the original one. The 
environment, natural resources and professional ethics are included in the projects of the new curriculum. 
From the perspective of cultivation of engineering-type software talents, Shangdong University combine with 
the CDIO engineering education pattern reformation (Zhou, Li, & Wang, 2010). In order to solve the problem that 
the cultivation of software talent cannot satisfy the social need, industrial innovation and lack of the concept of 
customer and market, and strengthen the practical cultivation method combined the “soft cultivation” with “hard 
cultivation”, they adopt COIO pattern which reinforce the practical part. Through the study on the program, they 
improve the students’  
 
Table1 The main projects in the new curriculum of the civil engineering program (Xiong & Lu, 2007) 
 
Project Stage Project specifications 
Introduction to Civil 
Engineering Design 
Year 2, 
Semester 1 
Students make civil plans for a new town. They pick one item in the plan, such as a building 
or bridge, and give more specifications on the description/design 
Architectural Design Year 2, Semester 2 
Students refer back to their conceptual designs in the first cornerstone project and modify 
original preliminary designs (such as buildings or bridges) with the new knowledge learnt 
in this cluster of courses 
Structural and 
Geotechnic Engineering 
Design 
Year 3, 
Semester 2 
Students refer back to their conceptual designs in the cornerstone project and their 
architectural design, and modify their designs according to the new knowledge learnt in the 
cluster of courses with special attention paid to structural safety 
Engineering System 
Design 
Year 3, 
Semester 2 
Students refer back to their conceptual designs in the cornerstone project, their architectural 
design, and structural and geotechnic engineering design. Students evaluate and modify 
their designs according to the new knowledge learnt in the cluster of courses concerning the 
specifications and considerations of lifecycle design 
Integrated Design-Build 
Project 
Year 4, 
Semester 1 
Students form multidisciplinary groups with students from other departments to search for 
possibilities of innovation, either in the civil engineering field or other professional fields 
Advanced Civil 
Engineering Design 
Year 4, 
Semesters 1 & 2 
Students work on a major construction development project, such as the Shantou  
Metro system 
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ability to obtain the knowledge, to solve the problem, to summarize the experience and discover the new knowledge, 
to communicate with the others and to innovate. With the CDIO pattern, they increase the cultivation quality and 
promote the reformation of talent education. Shanghai Second Polytechnic University (SSPU) is an undergraduate 
institution featured by engineering as its main discipline. According to CDIO engineering education concept, 
training scheme of three professionals, Control Technology and Instrument, Computer Science and Technology and 
Mechanical Engineering and Automation, are modified (Wang, 2009). Specific changes include: As the prime 
project of practice or design as the main line, and the second-level project are mainly based on practical training 
connected with curriculum group. Through this way, the engineering practice ability of students obtained the 
intensive cultivation. The curricula that cultivate students' comprehensive engineering cogitation, such as 
Engineering Introduction, Science and Technology History, Innovative Thinking and Modern Design, Engineering 
Economics and Management, are introduced into training plan.  According to the professional characteristics and 
the composition of the semester courses, a series of seminars have been organized and students were asked to 
participate in on-site exchange. After the seminars, these engineers from different industries took them to visit their 
production workshop or process line. After these reforms, students became like their own professional more and 
more.  
4 Core curriculum level 
In the level of courses, the curricula system, course content, teaching methods are strengthened.  The research, 
supporting specialty books, lecture are wrote, then the assessment rules of students' ability , teaching effectiveness 
and quality are modified according to CDIO concept. 
Most of the teachers in China universities do not fully understand CDIO engineering education idea, even a few 
teachers know nothing about CDIO. Therefore, at this stage a small amount of the universities, such as STU, SSPU, 
Chengdu University of Information Engineering (Yan, 2009), Nanjing Institute of Technology, etc., reform training 
plan of the whole professionals, but most of universities reform the curriculum and its syllabus according to CDIO 
concept. 
Two consecutive compulsory courses, Data Structure and Algorithm and Principles of Database Systems, in 
Tsinghua University were reformed in teaching methods and means according to CDIO concept. Firstly the 
teachers based on the concept of social science and mathematical logic conceive syllabus and establish student 
grouping rules. Secondly, in view of systems engineering idea, internet information technology tools are developed, 
and interactive learning for teachers and students is enhanced regularly. Finally, teachers and students make the 
classroom environment evolution to feel like the knowledge exchange market, which allow students to share their 
common outcomes through learning and show their creativity in the design work openly.  
Project teaching method is used for Robotics in Nanjing University according to CDIO concept. The 
implementation of a project to achieve teaching objectives is similar to case teaching (Zhang & Li, 2008). The 
method shifts the center from teachers to students, transfers the pure theory classroom into practical experience, 
transforms the center of textbooks into the project (Chen & Zhu, 2010), which coincides with CDIO engineering 
education concept that exercises students engineering fundamentals, personal ability, interpersonal team and system 
capabilities. 
Dalian Jiaotong University changes the teaching method of Engineering survey courses as the guide of CDIO 
concept (Zhu & Liu, 2009). Firstly, the teachers in the teaching process guide students in active learning and hope to 
establish their habits of autonomous learning. Secondly, teaching methods aided by means of a large number of 
pictures, video, animation, and cases deepen students understanding the theoretical knowledge. Combined with 
experimental curriculum, the application abilities of students in Surveying Engineering are improved significantly.  
5 Conclusions 
For training higher engineering talent, CDIO concept is not only limited in the change of training plan, curricula 
structure and teaching requirements. In fact, it prompts us to think about the higher education of engineering from a 
new angle. Engineering talents cultivated by China colleges must adapt to the competitive environment of 
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globalization in terms of economic and engineering. American Society for Engineering Education (ASEE) raised the 
topics of “Shaping the Future by Global Cooperation” at the annual meeting in 2007. Three hot issues were 
discussed in the meeting: developing global engineering education research, improving creative and practical 
entrepreneurship of global engineering education, and assuring higher education quality of engineers and the job-
hopping in the global. These requirements are obvious   and there are more urgent demands for higher engineering 
education reforms. As CDIO concept has been spread in China these years, it is beneficial for China colleges to 
change the old mode of higher education and idea. Although the colleges have come to realize the need for 
engineering education reform, engineering capabilities of the graduates that we trained are a little different when 
compared with that in advanced countries. The main reasons may be included: we lack of a lot of experience in 
terms of stringent engineering certification, longer school history, Chinese industrial sector and social participation 
in teaching reforms, the strict teaching management system, teachers' professional attitude and seriousness, 
elimination of outdated students, desire degree, enthusiasm and initiative that students improve their practice ability. 
Therefore, the educators of China colleges should continue to understand CDIO concept profoundly, think about the 
connotation of engineering education, promote the reform of engineering education, and improve the quality of 
graduates. When we pay attention to reform engineering education according to CDIO concept, we must require a 
combination of actual situation and explore the road of higher engineering education with our characteristics. 
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